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How to Read the Next Generation Science Standards (NGSS)

The Next Generation Science Standards (NGSS) are distinct from prior science standards in that they
integrate three dimensions within each standard and have intentional connections across standards.
To provide guidance and clarification to all users of the standards, the writers have created a System
Architecture that highlights the NGSS as well as each of the three integral dimensions and
connections to other grade bands and subjects. The standards are organized in a table with three main
sections: 1) Performance expectation(s); 2) foundation boxes, and 3) connection boxes.

The NGSS represent a major shift in science education. As such, the lead states and writing teams
wanted to ensure that the document represented that shift. To meet that goal, the document does not
represent the traditional list of standards statements to be interpreted and “unpacked.” The
architecture is a departure from the norm for the purpose of giving all users as much information as
possible to ensure common understanding of the standards. Given the different nature, this document
was put together to guide new readers on the architecture and the relationships between the different

components.

Reading the Elements of the System Architecture

In the figure below
(Example 1), from top
to bottom are seen the
title, the topic label
row, the performance
expectation(s) (the
assessable
component), the
foundation boxes
(containing Practices,
Disciplinary Core
Ideas and
Crosscutting
Concepts), and the
connection boxes.
The coding is based
on grade-level-DCI-
PE. So, MS-PS4-a is
translated to middle
school, Waves and
Their Applications for
Information Transfer,
first performance
expectation.

Example 1: DCI Coding
and Arrangement

January 2013

DCI Code

N

Assessable Component

M
-

Foundaf/lﬂ Boxes

Conneit/iolkn- Boxes

shar) 1ot o
- T PR Sapranes

\f’

MS-PS4 Waves and Their Applications for Information Transfer

rlrmm:rr.upmrk'n:hrdnnnn

MS-P5d-a.

MS-PS4-lb,

aa--::l

Develop & moedel to represent K
Clarification Sixbement s Various meberisls oo
Cualrtiva seplication bo light, sound and sl

ME-PS4-c. Analyze and it
M5-PS4-d xplanation using

:umpu:ibun of the makerial an

izt moacie

Names of
each
performance
expectation

P St

[l ot o

and Ther Applications in Technologies for Information Transfer

g GRRCTiT vl I
relary; Emctromagrestic wrw

rmy of warvelength, freqeency

i, absarbed, or bransmitted through various materials,
Lack of a maberisl, 3 waceum [bell fer ), is abso induded.| [Assessment Boundary

=t B

s, ol cuartiEthog. Pirile i be bk Pl mired Proes PGS Trid) ncy, waalang™, and amplitoda

s
M5-P54-e. u:e digital tools and mathematical concepts to compare two o more digital representations of information to

Science and Enginceri

= An asterizsk indicates an

engineering cennection in a
practice, core idea, or
CrossCUtting concept

Fiodelrg n £ bk oo K-5 and o)
b I AT ENRARN, B, [, B
chregn pyvon.

nd
ks andior twlop Mesdi 1o pned K1, RETib, Suppar ephralive,
arior oofkrt data b (it ke abcel phonorana in matul o deskgnal
thase: repaeseriing inputs B sulpuls, o e 50

AME-FSAh]

ik T AL BASCHE

Prding pesliem with s speific
PITWERRRY e ek, (MGFH 1]

& A snurd wwes e smeskn thipugh shich [k st

+ Genkagials me ssamic mwves and st redection ot interies

B vt b 12 el einactones chsp i et (5-54-1)
v [P U 3-5 grade bard erdpointa] Wemes o o o Gl

s of dchirw end adanc bes l'uum.u.uxu chzial buch
W it

-

e
v 4w ot inclacied, oy machanics

i an investigation to produce data that supports. lhz:lmplzmud:l for waves, |n:lu:||l||; how the energy ina
the :mpllluu

Fibe the behavior of mechanicalwaves as they intersect.
ffor why materials may leok leerantdapendmg an the
plitsde of the light that shineson them. [ss.

performance and cost for & given kind of communication

r:.&m Imbuarpr ati=g & signal. Perforranca cen ba sutiectiealy judged o darity,

L

wndl usedd

Planming snd o Bt B ey (s, CRpsraig oo i ralyws e dwmis 1 = -
Clomrerwy el o i reebgatmes o wass arsorm or bk sokdnrs o Lt rabitims bl s asd 110ughs ot [ wowis), bt w e pe] INCOTporate this
= — [[pe——— v oiher. (Bmandary: The ili\;.“:’uﬁ
[ rada | eved b quaifiatien onby; K cn ba basad prta
s:hg;.mm Mames designate which e P k1 ,_“_“q e ey =t
“red of the performam:e bl e 1 Sirertinm wivnt getting i up) [MG-P54-c] mlmi:;ﬂ
PRAN: E
ook & ney
i i  when ght shines oo chpact, it refiected,
::;" =| expectations use this = Wil 64l (Nwiah O ofedt, (igaraling on the Sbjat’s —
e ard p ractice el and the froduency’ [csion] of e gl (M5-S54, (WS- Cowecthves de Malwee of Scleooe
Aredyring s n
+ - - s, eucrpd | SOEIRE |5
= # Mames desipnate which g et | @ Adenos in echoingy inflence the
o - progreys of scienne ncd soienoe e
o of the performance Tnbserond chmnees b
lgsing v . s, oolor, i)
; s expeciations =
= I .
e ""“‘“’.‘:;.“2%‘“""*“‘*’“*"‘" - ¥ incerperate this b
& Lica chpital badis, Maleolicl conoopts, A SOusak: D st a o T )
compE: HOpsed SRS foan engneing desgn (obins. (M5-P5A- Pﬂi disciplinary core idea m ,
] L ol
Comstrecing Txplanatiom and Dosigning il pasible

Seduttzm
e Sy achiam 11 -4 bnakh o -5 enpermcn

SokEraific Mnswleidge B Based on Ergdnical

bo ebact mrd indergrml many byp)

ITELE: Dytimiing the Design
® 0N & selnbk sobiian b detar

Gariad choctly. Ducigrens, of sch RGN

Solutian

i, i1 b Important 1o dearibe:
el sobabon, npnulm | wis Comdopud, el desaribee e
Pestures Bt muke [ socomeld, [RE-Frt-e]

M5-Po4-a);

wsd-o‘l,f-wrwrw COATENT b AN 1 Pt VY el

[M5-PoA B [M5-P5A-E

wasoning, med weell-chowen cletl; see. spproprishe sye caflact, acegunis

ltalics indicate a

1 potential connection,
rather than required
prerequisite knowledge

fetems W) Names designate which
of the performance
expectations

crosscutting concept

HE-F54-a);

wokurss,

Connections to the
Mature of Science
concepts can be

R

NGSS Public Release |1

highlighted in either
the practices or
Crosscutting concept
foundation box

Page 1 0of 4




NEXT GENERAT'ISPL
SCIEN

For States, By

An asterisk indicates an
engineering connection in a
practice, core idea, or

Grade-Level (or Grade Band) Designation crosscutting concept

5.Matter and Ene;gafm{‘ganisms and Ecosystems

I5 katter and Energy in Or i and Ecos
ents who demonstrate understandin o
5-L52-¢. nctioning of a designed process that mitigates a factor upsetting the stability of an

ation Statement: Factors that upset an ecosystem’s stability include: invasive spedies, drought, human development, and removal of

Names of each

performance pd by the digestion of food in the digestive system but in the cells after digested

fi that the energy from food is released in the stomach and intestines.]

ptain body warmth, body repair, and for motion was once

expectation, based on from the NRC docurment A Framewark for K-12 Science Edication.

Assessable Component

~

the DCl arrangement =
Developing and Using Models
Madeling in 3-5 builds on K-2 models and progresses to
building and revising simple modals and using models to
reprasent events and design solutions.
» Use simple models to describe phenomena
concerning the functioning of a natural system. ( 5-

ses and Everyday Life

* Food and lue\ also release energv when they are digested or
burned. Whan machines or animals "use"energy (2.0., to move
around), most often the energy is transferred to heat the
surrounding environment. (5-PS3-a)

* The energy released by burning fuel or digesting food was o
energy from the sun thatwas captured by plantsi|
process that forms plant matter (from air and wats

L51.C: Organization for Matter and Energy Flo

smms and System Models
A system is a group of related parts that
miake up a whole and can carry out
functions its individual parts cannat. (5-
LS2-c)

components and their interactions. (5-152-
Bl

Energy and Matter

= A system can be described in terms of its

w

]

3

<] object, tool or pro * Food provides animals with the materials they nead fo = Energy can be tran| ks ways

= repair and grow’ch and is digested to release the ener ey need and between objed (5 PSB a}

o ntain hody warmth and for motion (5-P53-4)

=

3 . . Names de5|gnate which ftheir \

= Names designate which | ofthe performance B in which

3 meet thelr . .
2 of the performance “l expectations e Names designate which
expectations use this | ' . ) of the performance
i incorporate this N ot
ractice TN T . expectations
P disciplinary core idea pvestigate how exp .
thers, and Incorporate this
a I desio >
. _ crosscutting concept
Example 2 - Connections to other DCTs in this grade-fevel: §8.a (5-PS3-a); ESP.d [5-152-c); ESP.e (5-152-c) i P
TOplC Articertation of OCIs acoss grade-levels: Will be added in future draft releases
Common Core State Standards Connections; (Note: these connecions will be made more explicit and complete in future draft releases]

Arrangement £14 -

Mathamatics —
MP.1

Mzke sense of problems and persevere in solving them. (5-152-¢)

Connection Boxes

A detailed explanation of the elements of the System Architecture follows:

Purpose of the Performance Expectations

The Next Generation Science Standards (NGSS) are written as student performance expectations, as
recommended by A Framework for K-12 Science Education, blending Science and Engineering
Practices, Crosscutting Concepts, and Disciplinary Core Ideas. This is a key difference in the NGSS
compared to most current state standards. The performance expectations are the assessable
components of the NGSS architecture.

Successful student performance in the standards will require a deep understanding of each
disciplinary core idea and all of the associated grade-band endpoints from the NRC Framework. The
NGSS writers initially attempted to explicitly include all of these discreet, small-grain size
components of the Framework in the performance expectations, but found that the resulting
statements were bulky and reduced readers’ comprehension of the standards. Instead, the
performance expectations were written at a level necessary to communicate the “big idea” associated
with each set of grade-band end points, showing the conceptual knowledge and skills students are to
demonstrate.

It is important to note, however, that the performance expectations are not a set of instructional or
assessment tasks. The writers intended the NGSS to be a set of student performances after
instruction. Care has been taken to keep the level of each performance expectation at a conceptual
level, leaving instructional procedures to states, districts, and teachers.
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Some Key Points about the Performance Expectations

» The coding scheme is based on the disciplinary core idea arrangement as defined in A
Framework for K-12 Science Education. Therefore, if the performance expectations are
viewed in a different arrangement, by topic for instance, the coding is still representative of
the disciplinary core ideas. The web application allows performance expectations to be
searched by disciplinary core idea and topics.

> The performance expectations may also be viewed by topical groupings. Topical groupings
of performance expectations do not imply a preferred ordering for instruction—nor should all
performance expectations under one disciplinary core idea or topic necessarily be taught in
one course. A list of all topics is included in the glossary.

» An asterisk (*) indicates engineering design performance expectations.

» There are two additional statements associated with the performance expectations that are
meant to render additional support and clarity:

e Assessment Boundary Statements are included with individual performance
expectations where appropriate, to provide further guidance or to specify the scope of
the expectation at a particular grade level.

e Clarification Statements are designed to supply examples or additional clarification
to the performance expectations.

Purpose of the Foundation Boxes

While the performance expectations can stand alone, a more coherent and complete view of what
students should be able to do comes when the performance expectations are viewed in tandem with
the foundation boxes. In many past science standards documents, conceptual level understanding
requirements led to the exercise of “unpacking the standards.” Conversely for the NGSS
development process, the NRC Framework provided the “unpacked” information, which the NGSS
writers used to develop the performance expectations. The writers then listed this source material
from the Framework in the foundation boxes, thereby expanding and explaining the performance
expectations in relation to the three dimensions: Science and Engineering Practices, Disciplinary
Core Ideas, and Crosscutting Concepts. The goal of the foundation boxes is to provide enough
information in order to not require the standards to be further “unpacked.” While states will adopt
the performance expectations as standards, the NGSS writing team sees the foundation boxes as
essential to communicate the full, coherent picture to teachers and assessment/curriculum developers.

Each statement in any one of the three foundation boxes is coded to the performance expectation(s)
that embody it in parentheses.

Origin of the Foundation Boxes

» Science and Engineering Practice Statements: These statements are derived from and
grouped by the eight categories detailed in the Framework to further explain the science and
engineering practices important to emphasize in each grade band. Most topical groupings of
performance expectations emphasize only a few of the practice categories; however, all
practices are emphasized within a grade band. Teachers should be encouraged to utilize
several practices in any instruction. The purpose is to demonstrate the specific practice for
which students will be held accountable.

» Disciplinary Core Ideas (DCIs): These statements are taken verbatim from the Framework,
and detail the sub supporting ideas necessary for student mastery of the core idea.

» Crosscutting Concept Statements: These statements were derived from the Framework to
further explain the crosscutting concepts important to emphasize in each grade band. The
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crosscutting concepts are grouped by the categories detailed in the Framework. Most topical
groupings of performance expectations emphasize only a few of the crosscutting concept
categories, however all are emphasized within a grade band. Again, the list is not exhaustive
nor is it intended to limit instruction. Aspects of the Nature of Science are listed here. They
are not additional content, but meant to show how the Nature of Science applies to specific
performance expectations.

Purpose of the Connection Boxes

The Connection Boxes are designed to support a coherent vision of the standards. Due to the
considerations of the next revision, the connections to DCI boxes will be finalized in the final release
of the standards. The intent of each component is described below.

e Connections to other DCIs in this grade level: This box will contain the names of
science topics in other disciplines that have corresponding disciplinary core ideas at
the same grade level. For example, both Physical Science and Life Science standards
contain core ideas related to Photosynthesis, and could be taught in relation to one
another. As the standards move toward completion, this box will provide links to
specific performance expectations.

e Articulation of DCIs across grade levels: This box will contain the names of other
science topics that either 1) provide a foundation for student understanding of the
core ideas in this standard (usually standards at prior grade levels) or 2) build on the
foundation provided by the core ideas in this standard (usually standards at
subsequent grade levels). As the standards move toward completion, this box will
provide links to specific performance expectations.

e Connections to the Common Core State Standards: This box will contain the coding
and names of pre-requisite or co-requisite Common Core State Standards in English
Language Arts & and Literacy and Mathematics that align to the performance
expectations. For example, performance expectations that require student use of
exponential notation will align to the corresponding CCSS mathematics standards.
An effort has been made to ensure, in particular with mathematics, that the skill
needed by science was taught in a previous year where possible.

Color Coding
Online versions of the standards display color coding of the words within each standard statement.

The colors represent the three dimensions: blue for Science and Engineering Practices, orange for
Disciplinary Core Ideas, and green for Crosscutting Concepts. Clarification Statements and
Assessment Boundaries are red. Because crosscutting concept connections usually incorporate some
of the disciplinary core idea language in each performance expectation, it was not possible to color-
code them both simultaneously.

Printed and PDF versions of the standards do not have color coding of the three dimensions; in these

cases the coding for the three dimensions will be accomplished through the lowercase letters found
after each foundation box statement.
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